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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YPOBHE CpPEIHETO0 OOIIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeAcTaBieHHbIx B PI'OC COO, a taxxe
c yu€roM (enepasibHOM paboueid mnporpamMmbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yolX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEeIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y49eOHOTO TpeaMeTa ¢ YIETOM MEKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH,
JIOTUKKA y4eOHOro TMpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[IporpamMma 1o ¢u3uke Aa€T TMpeACTaBICHHE O LEJIX, COACpKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeaMmeta « Pu3nka Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSIET PEaM30BaThH
3aa4i MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4JaromMMCsi, KOTOpblE HEOOXOMWMBI IS TMPOJODKEHHs O00pa3oBaHUS B
opraHu3anusx mpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o pusmke onpenensroTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpemHero o0miero oOpa3oBaHMs: JIMYHOCTHBIE,
MeTanpeAMeTHbIe, TpenMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCsS, OCBOMBIIHMX
nporpaMmmy 1o (pu3nke Ha YpOBHE CpeaHero o01iero oopa3oBaHus Ha yriiyOJEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-JEATEILHOCTHBIN TTOIXOI.

[Iporpamma o pu3nke BKIFOYALT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIEe TIPeIMETHBIC PE3YyIbTATHI TI0 TOJaM O0yUYCHUS;

conieprkanue yueonoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPENOCTaBIsACT BO3MOXHOCTH [UJIsl pealiu3allii  Pa3JIMYHBIX METOJAMYECKHUX
MOJXO/IOB K TMPENoJaBaHuio0 (U3UKU HA YIUIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEHUs 00s3aTETbHOM YaCTH COEPIKaHUS Kypca.



®duszuka Kak Hayka O HamOoJjiee OOIMX 3aKOHAX HPHUPOABI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHommen. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCUT OCHOBHOW BKJIaJl B () OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B (pOpMHUpOBAHUE YMEHUI MPUMEHATh HAYYHBIA METOJ MMO3HAHMS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHMM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PACCMAaTPUBATh KaK IMPHUHIIMIIBI €r0 TOCTPOCHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEW Marepual Kypca (U3UKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BAHUE
TYMaHUTapHOTO MOTEHIMaNa (U3MUECKON HAayKHU, OCMBICICHHE CBSI3M Pa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOoOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEAINOaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTUYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBH — O3TO CHCTEMa CAaMOCTOSITEIBHOTO YYEHHYECKOIO SKCIIEPUMEHTA,



BKJIOYAIOLIETO (DPOHTANBHBIE YYEHHUYECKHE OMNBITHI MPH HW3yYEHWU HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs ymbo B koHIe 10 m 11 kimaccoB, nmubOO mociie IEPBOrO U BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPaKTHUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCSA B Ipoliecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMm TpakTHUKyMa MOHHUMAETCS
CaMOCTOATENILHOE HCCIEOBAaHUE, KOTOPOE TPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpaKkTUKyMa MNpPECTaBiICHAa €IWHBIM MepedHeM. BriGop
TEMATUKU IS 3TUX BUAOB YUYCHUUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACISIETCS PEIICHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM n71st pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 337[a4M C SIBHO 33JIaHHOMN
¥ HESBHO 33aJ]aHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSATh U3YUCHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaKk U HHTErpupys
MpUMEHEHUE 3HaHUW U3 Pa3HbIX pa3/esoB. st KaueCTBEHHBIX 3a71a4 MPUOPUTETOM
ABJIAIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPECKAa3aHuEe TMPOTEKAHUS (PU3NUECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHunto ydeOHoro mporecca Kype Gusuku yriryOos€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCJIOBUAX IPEAMETHOTO
kabuHeta. B kaOunHere (U3MKU JOJDKHO OBITh HEOOXOJMMOE JIabOpaTOPHOE
000pyTIOBaHUE IS BHIMIOTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHHIECKUX
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy0BaHUE.

JlemoHcTpaniMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpymOBaHME JII YYCHUYECKHX TIPAKTHYECKUX pPadboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuyeckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAHUU AHAJIOTOBBIX M IMU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE WX HUHTEIUIEKTyalbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX chepax  Oynyuei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JTanbHEeNeMy 00y4eHUI0 B 9TOM HalPABJICHHH.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBICHUW B TPUPOAE M ISl MPUHATUS TPAKTUUECKUX PEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C IBHO 33JIaHHON (hU3UICCKON
MOJICNIbIO, 3aj/lay, MOAPAa3yMEBAIOIIUX CaMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJIeNIM, AJE€KBaTHOW YCJIOBHSIM 3a/Jadyd, B TOM 4YHUCJE 3aJlad WHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bU3MYeCcKX JKCIEPUMEHTOB, aHalIW3a M HUHTEpHperanud HHpopMaluuy,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE WHTEpeca K chepam nmpodhecCuoHATHLHOU NESITEIIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®u3nka» Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHMsl BbIOMpaeTcss OOYYaAIOLUIUMUCS, IUIAHUPYIOIIUMHU IPOJIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnéHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
obpazoBanus otBoauTcs B 10 kitacce — 136 vacoB (4 yaca B HEJIEIO).

PabGouas nporpamMma BOCIIUTAHUS IIKOJIbI PEATTU3YETCSI B TOM YHCIIE U
Yepe3rCI0Ib30BaHNE BOCIIUTATEIHLHOTO MOTEHIIMAIa YPOKOB. JTa paboTa
OCYUIECTBJISIETCS B CIeyOIUX (popmax:

e JloOyxneHue oOyJaromuxcsi coOI0AATh HA YPOKE OOLIEHPUHATHIE HOPMBI
HOBEJICHU S, IIPaBUiia OOIIEHUS CO CTApIIUMHU (IIeAarornyeCKuMu pabOTHUKAMHU) U
CBEpCTHUKaMH  (OOYyYarONIUMUCS), TPUHIUIB y4eOHOM AMCHUIUIMHBI U
CcaMOOpraHu3aluu.

e [lpuBnedyeHne BHHMAaHHUA OOYy4YAIOUIMXCA K IIEHHOCTHOMY acCHEeKTy
M3y4aeMbIX HaypoOKax MPEAMETOB, SIBICHUHN, COOBITHI uepes:

—  JIEMOHCTPALIMIO 00YYaroIUMCs IPUMEPOB OTBETCTBEHHOTO, TPAXkK/1aHCKOTO
MOBEJICHUS, IPOSIBIICHUS YEJIOBEKOIIO0US U I0OpOCEPACUHOCTH

— oOpamieHre BHUMAaHHUS Ha SIPKUX JIeATENeH KyJIbTypbl, CBS3aHHBIX C
M3y4aeMbIMU BIIaHHBI MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPbI OHU BHECIH B
pa3BUTHE HAIICW CTpPaHBl U MHUpPA, Ha JOCTOMHBIC MOApPAXKAHHUS MPUMEPHI UX
’KU3HU, HA MOTUBHI UX MTOCTYIIKOB;

— WCTOJBh30BAaHME Ha Yypokax uWH(GOpMAaLUW, 3aTParuBaloONIeii Ba)KHBIC
colliajgbHbIe, HPABCTBEHHBIE, STUYECKHE BOIPOCHI

e llcnonb3oBaHNE BOCHUTATEIBHBIX BO3MOXHOCTEH COZIEpKaHUS y4eOHOro
npeaMeTra A GOpMHpPOBaHHUS Yy OOydYarOIIUXCS POCCHUMCKUX TPaJAULIMOHHBIX
IYyXOBHO-HPABCTBEHHBIX M COIMOKYJBTYPHBIX IIEHHOCTEM uyepe3 moadop
COOTBETCTBYIOIIUX TEKCTOB [UIsl UTEHUsS, MPOOJEMHBIX CUTyalud mAJis
00CYXKIeHHUsI B KJ1acce

e nunuupoBaHue 00Cyk A€HUI, BEICKa3bIBAHUI CBOETO MHEHHU S, BEIPAOOTKH
CBOETO JIMYHOCTHOTO OTHOIICHHUS K U3y4aeMbIM COOBITHSIM, JIUIIAM.

e BxkiloueHne B YpPOK MpOIENyp, KOTOpbIE TOTOBIT K MPO(ECCHOHATHHOM
JESITEbHOCTH, IOMOTAIOT MOAJIEPKaTh MOTHBAIMIO 00YYaIOIIUXCSl K MOTYyUYEHHUIO
3HaHUH, MPOodeCcCUOHANTBHOW OPUEHTALINH.

o [IpuMeHeHHE HA YPOKE MHTEPAKTHUBHBIX (POPM paOOTHI, CTUMYIUPYIOIINX
OCBOEHHE HAaBBIKOB Oyaylel npodeccumu.

e llHummMupoBaHHEe U TOAJEPKKA HCCIEAOBATEIbCKOM JIEATEIbHOCTH
IIKOJIbHUKOB B (pOopMEe BKIIOUEHHE B YpPOK Pa3IMYHBIX HCCIEI0BATEIbCKUX
3aJlaHuil, YTO JIaeT BO3MOXXHOCTb OOYYarOImIMMCsl TPUOOPECTH HABBIKH



CaMOCTOSITEJIBHOTO DPELICHUSI TEOPETUUYECKOW MpoOJIeMbl, T€HEPUPOBAHUSA U
oopmiieHHsT COOCTBEHHBIX THIOTE3, YBAXKUTEIBHOTO OTHOLICHHUS K YY>KUM
uaesM, MyOJMYHOTO BBICTYIUIEHHS, apryMEHTUPOBAHMS U OTCTaUBaHUS CBOEH
TOYKH 3PEHUSI.

[Ipennaraemblii B mporpamMme Mo (u3uKe MepeueHb TabOpaTOpHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
O0COOCHHOCTEH 00yJaroIuXCl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEpUMEHT M TEOpUsl B Ipoliecce Mo3HaHus npuponabl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue PU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepuaibHasi TOUKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IEMU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi nabopatopueit no ¢usuke. [lpumepsl u3mMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOM TOYKH, €r0 MPOCKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAIBHOE), KAacaTeNbHOE (TAHI€HUIUAIBLHOE) U MOJIHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TTyTeH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIYy JaIbHOCTBIO MOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJ1a OOpaIleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HbroroHa. HMuepumanpHble cucTteMbl orcuéra. [IpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSTOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M IEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. JBHKeHNEe HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemepa. IlepBasg kocmMuyeckas CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MAacchl T€Jla Ha €ro YCKOPEHHWE B HHEPLMAILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, navopamopnsvie padomul, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYT'OCTH, BO3HUKAIOIIUX B NPYXHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydyeHne MBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOocTH Frp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIA KPaH, pEMIETUYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIUTENHOB U PaCUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynbe CHITBI M1 UBMEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHumanbHple W HENOTEHUMANbHbIE CUJbl. lloTeHIManbHas >3Heprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

B3anmHble mNpeBpallleHUs] KUHETHUYECKONM M IMOTEHLIHAIbHOW SHEpPruil mpu
JEWCTBUU HA TEJIO CUJIBI TSXKECTH M CHIIbI yIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepeHne nMIrysbca Tella o TOpMO3HOMY ITyTH.

N3mepenue cuibl TITH, CKOPOCTH MOJEIHU 3JIEKTPOMOOUIISE M MOIIIHOCTH CUJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TIOTCHIIMATILHON PHEPTUH MPY>KUHBI ¢ PaOOTOM CHUITBI
TpEHUsI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3usa. bpoyHoBckoe nBrkeHue. XapakTep JBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl MoJiekya (atomoB). KonnuecTBo BemectBa. [locTtostHaas ABorapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temmneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBICHUEM M  CPEAHEH KUHETUYECKOM  DHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETUYECKOW YHEPTUEH MOCTYIIATEIBHOTO TEIUIOBOIO ABUXKEHUSI €€ YACTHLI.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hawano tepmoauHamuku. (CaMONpoH3BOJIbHAS — peslaKcarus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS IPUMEHUMOCTH 3TOM MOJENN: HU3Kasl KOHUEHTPALMS YacTHUL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepegaya  kak  crmoco0  M3MEHEHHUS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. YenbHas TemioTa CrOpaHMs
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH JIJIs1 PABHOBECHBIX IPOLIECCOB: YEPE3 33 JTaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJ0IHOTO Teja K 6oJee HarpeToMy 6€3 KOMITeHCAIUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIIOBOTO HAacoca, yTHIIM3alKs OMOOPTraHUYECKOTO TOIIUBA AJIst
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOTO Mpolecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHusl.

HacepiieHHble ¥ HeHachlleHHbIE mnapbl. KauecTBEHHass 3aBHCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmyeckue n amopdHbie Tena. AHU30TPOINHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH W TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTsKeHUE. Kod(phUIIMEHT MOBEPXHOCTHOTO HATSXKECHMUS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHudyeckue yCTpOWCTBA W TEXHOJIOTUYECKHE TMPOLECCHI:  KHUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe paciiMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKCHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJIEHUS KPUCTANINYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTApPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiekTpoauHamMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, IUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaNBHOCTD AJIEKTPOCTATUYECKOIO MOJIA. Pa3sHOCTh NMOTEHIMAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOIHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHne KoHAeHcaTopoB. [locienoBaTenbHoe coeAMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJEKTPOCTATHUYECKash 3allliTa, 3a3€MJIEHHE SJIEKTPOnpHOOpPOB,
KOHJIEHCATOpHkI, reHepaTop Ban-me-I'paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa CUJl B3aUMOJICHCTBUS 3apSIKEHHBIX TET.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MIOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpuUiecKuili mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DNEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTD COITPOTUBIIEHHUS OJJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuét pa3BerBnénHbIX ekTpuueckux mneneit. [Ipasuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) sneKkTpuyeckod 1enu. MomHocTh HcTO4YHHMKa Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMNpsDKEHUS MU PE3UCTOPa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne D/1C. KopoTkoe 3amMbpIKaHHE TAIBBAHUYECKOTO 2JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenudeHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITyuyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXa.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OHOBAJIEHTHOTO UOHA.

HccnenoBaHre  3aBUCMMOCTH  COINPOTHUBIICHHS  TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazfenax  «YUYEHUYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnule ROHAMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHU, N3MEPUTENbHbIE TPUOOPHI, UPPOBas 1a00paTOPHS.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 X MPOEKIKUK Ha OCH KOOPAMHAT, CII0KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHNUE U KAIWJUIAPHBIE SIBIICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIbL, JJIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEI 110 ®U3UKE
HA YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA
JINMYHOCTHBIE PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOoCTHBIE pe3yJbTaTbhl OCBOCHMs Yy4yeOHoro mpenmera «Dusukay
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIONTUXCSl PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
ONBITA U OMNbBITA JIEITEIBHOCTH B MPOLIECCE PEATM3alMU OCHOBHBIX HAIPaBJICHUN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIaHCKOI0 BOCIIMTAHMSA:



e c(hopMUPOBAHHOCTH TPAKAAHCKON TOZUIIUH 00YUAIOIIETOCS KaK aKTHBHOTO
Y OTBETCTBEHHOT'O WIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHC TPATUIIMOHHBIX OOIIECYEIOBEUECKINX TyMAaHUCTUYCCKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOmecTBa, yd4JacTBOBaTh B CaMOYIIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aIuu;

e YMEHHME B3aWUMOJEHCTBOBATH C  COLHMAIbHBIMU  HHCTUTyTaMU B
COOTBETCTBHUH C UX (YHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYHAapCTBEHHBIM CHMBOJAM, JTOCTUKECHUSIM
POCCHICKUX YYEHBIX B 00J1aCT (PU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHMUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBbI U IIEHHOCTH, B TOM
YUCJIE B ACATEIBHOCTH YYEHOIO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOT0 BOCTIMTAHMSA:

e DOCTETMYECKOE OTHOIICHWE K MHPY, BKIKOYAsA OCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIIETO (PU3NUECKON HAYKE.
TPY/0BOI0 BOCIIUTAHMS:

e HHTEPEC K pa3InuHbIM cepam mpodecCUuOHATBHON JIeATeIbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIM
BBIOOp Oymyiel mpodeCcCuu U peam30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC
TIJIaHBI;

e TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1aCTH
(bU3UKN HA IPOTSHKCHUU BCEH JKU3HU.

IKOJIOTHYECKOT0 BOCIIUTAHMS:

e Cc(hopMUPOBAHHOCTH DKOJIOTHYECKOW KYJIBTYPhl, OCO3HAHUE TI00aTHHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOeMm;

e IUIAHUPOBAHUE M OCYIIECTBICHUE JIEMCTBUU B OKPYXKAKIIEU Cpelec Ha
OCHOBE 3HAHUS LIEJIEM YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

e pACIIUPEHHE ONbITA AEATEIBHOCTA SKOJOTMYECKOM HAIpaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (U3HKE.

LHEHHOCTH HAYYHOI'0 O3HAHMS:



c(hOpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOH AESTENbHOCTH, FOTOBHOCTh B IpoOLECCEe
U3y4eHUs: (PU3MKU OCYUIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Bba3oBnie JJornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OopMyIHMpOBaTH U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B PaACCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHalM3a UMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pe3yJbTaTOB LIEJISIM, OLIEHUBATh PUCKU MOCIEACTBUN 1€ TENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

BJIaJICTh HAYYHOW TEPMUHOJIOTUEH, KIIOUYEBBIMHU MOHATUSIMU U METOAAMU
bu3nYecKoil HayKH;

BJIQJICTh ~ HaBBIKAMH  Y4EOHO-HCCJIEIOBATEIbCKOW W MPOCKTHOMU
JEATeIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEJILHOMY TIOMCKY METOJIOB peIIeHus 3a1ady  (PU3n4eckoro
COJIepKaHMsl, IPUMEHEHHUIO Pa3JIMYHBIX METOJIOB IMO3HAHUS,

BJIQJICTh BUAAMHU JACSATEIBHOCTA [0 TNOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIIpeTaluy, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX
CUTyallusX, B TOM YHUCJI€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIU3HpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apPTyMEHTHI  JUIs
JI0Ka3aTelIbCTBa CBOMX YTBEP)KICHMM, 3a/7aBaTh MapameTpbl U KpUTEPUU
pelieHus;



aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3alaud B 00pa3oBaTEIbHOI
JeSITETLHOCTH, B TOM YHCIIE IPU U3yYeHUH (DU3UKH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETh NEPEHOCUTh 3HaHHS MO0 (U3MKEe B MPAKTUUYECKYI0 0O0IacTh
KHU3HEIEATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;
BBIJIBUTATh HOBBIEC U, TIPEAJIaraTh OpUrHHAIBHBIC TIOAXO0/IBI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmanmeii:

BJIa/IETh HABBIKAMU NOJTyYyeHUsI UHPopMau GU3HIECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOUCK,
aHaJlIM3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHQOPMALUU Pa3THYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTU, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(DOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHus: WHGOpMaluMu M 1eJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJIU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYIIECTBJIATh OOIIEHHME Ha ypokax (U3NKK W BO BHE-ypOUHOU
JICATEIILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTyalldid H CMsT4aTth
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JaraTb CBOK TOYKY 3PEHHS C UCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

ITIOHUMATh U UCMOJI30BaTh MIPEUMYIIIECTBA KOMAHIHON U UHAUBULYAIIbHOU
paboThI;

BBHIOMpATh TEMATUKy W METOIbl COBMECTHBIX JCHCTBUI C yuy€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJAOTO WICHA KOJUIEKTHUBA;

MPUHUMATh €M COBMECTHOW JAEATEIIbHOCTH, OPraHW30BbIBATH U
KOOPJIWHUPOBATh JEUCTBUSA MO €€ JOCTUKECHUIO: COCTaBJISATh IUIAH



JEHCTBUH, pacpeessiTh POJid ¢ YUETOM MHEHUIN YYaCTHUKOB, OOCYX AaTh
pEe3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJAa M KAKJOr0 y4aCTHHUKA KOMAaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATh HACU C MO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh NO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHNE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBHS
Camoopranusanus:

CaMOCTOATENIBHO OCYIIECTBIIATH TO3HABATENIbHYIO AESITEIBHOCTD B 001aCTH
(U3UKK U ACTPOHOMMH, BBISBIISATH IPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3aJ1aUH;

CaMOCTOATEIILHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUIaH BBIMOJHEHUS MPaKTUYECKOH pabOThl C YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsIM;

pacHIMpsITh paMKH Y4e€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MIPEATIOYTECHUN;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JIPYAMIIMH B 00JIaCTH
(GU3UKK, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BATENbHBIA U KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CUTYallWsIM, BHOCUTh KOPPEKTUBHI B JIESTEIILHOCT,
OLICHUBATb COOTBETCTBUE PE3YIBTATOB LIEJISM;

BIIQJICTh HAaBBIKAMHM I1I03HABATCIBPHOM peduieKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JIEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHMUI;

HCIIOJI30BaTh MPUEMBI peIICKCHH ISl OIIEHKU CUTYaIIMH, BHIOOpa BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS IO UX
CHIDKCHHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JPYTUX [PU aHAJIM3€ PE3yJbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHMMATh MOTHUBBI U APryMEHTBHl JPYrUX MpPU aHalu3€ pPEe3yJbTaTOB
JICSATEIIbHOCTH;



IIPU3HABaTh CBOE MPABO U NIPABO JAPYTUX HA OLINOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI T10
buzuKe I ypOBHA CpeaHEro oO0mero o0pa3oBaHUSA Yy OOYYaromuXcCs

COBEPILICHCTBYETCS AMOIIMOHAJIbHBIHI UHTEJIEKT, MpeAnoIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWSA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TOHHMMATh  CBOE

OMOIIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTH aJanTUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOYAIOIIECH CTPEMIICHUE K JOCTHUKEHUIO IEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJIS U3
CBOHX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh  AIMOIMOHAILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHHSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUSI C JAPYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEpEC M
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xoHity o0yuenus B 10 knacce npeqMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJb (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
OKOJIOTUYECKOM, COIMATBHOW M OTUYECKON cdepax eaTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4YHON KapTUHE MUpa,
3HAUEHHUE OINUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIbHOW H
MPOTHOCTHYECKOW  (PyHKIUN  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKHU, POJib (PU3MUECKON TEOpHH B
(bopMHpPOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCcJIOBUS MPUMEHUMOCTH MOJIeel (PM3UUEeCKUX Tel U MPOLECCOB
(s1B7eHUI): MHEpIUalbHas cUCTeMa OTCcuéra, adCONIOTHO TBEPAOE TEo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE IBMKEHHE, CBOOOTHOE IMaJICHUE,
abcomoTHO ympyras jaedopmaius, aOCOMIOTHO YNPYroe W aOCOOTHO
HEYIIpYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO



(KpUCTAIIIMYECKOT0) TeNa, UJICANIbHBIN Ta3, TOUCUHbIN 3apsi/l, OJJHOPOIHOE
AIEKTPUUYECKOE TOJIE;

paznuyaTth ycloBUsS (TpaHUIbl, 00JaCTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anunes s CKOPOCTH M TEepeMeElieHUs,
3akoHbl HpIOTOHA, MPUHLMIO OTHOCUTENbHOCTH [amuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOU
SHEPIuM, CBsI3b PaOOTHI CUJIBI C MU3MEHEHHUEM MEXAHWYECKOW JHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), IMPH OTOM HUCIOJIB30BATh
MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTHU
bu3nYecKX 3aKOHOB: TpeoOpazoBaHuii ['anuies, BTOPOTO M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHECHUS MMITYJIbCa W MEXAHWYECKOU
SHEPIrYH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoJoKeHUs MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TepMOJUHAMUKU (CBA3b JAaBJCHUSA HJEATBLHOIO Ta3za Cco CpeaHei
KUHETUYECKOW SHEPrUed TEIUIOBOTO JBMXKEHUS M KOHIIEHTpPALUMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUeN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS UIACATBHOIO
raza C KOHIUEHTpalMel MOJIEKYJ M €ro TEeMIIEpaTypou, YpPaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMSI PHEPIUU B TEIUIOBBIX MPOIECCax), MPU ATOM HUCIOIb30BaTh
MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;

aHAJU3UPOBaTh W OOBSACHITH DJCKTPUUECKUE SIBICHUS, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJUHAMHUKH (3aKOH COXPaHEHMS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTECHIIUAIBHOCTh
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUUN CYNEPHO3ULUNA DIECKTPUUECKUX
MoJjieil, TPy ATOM YyKa3biBas YCJIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TAKXK€ TMPAKTUYECKH BAXKHBIE€ COOTHOIICHUS: 3aKOHbI OMa I y4yacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsr @apajes A1 31eKTPoIn3a);

ONMHCHIBATh (PU3WYECKUE TPOIECCHl U SIBJICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIUAJIbHAS SHEPT U, KHHETUYECKas SHEPI s,



MEXaHUYECKas SHEPrusi, padoTa CUIIbl, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
CWJIa TSDKECTH, CHJIAa YOPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPIHUi
B3aMMOJICUCTBUS TeNa ¢ 3eMIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOil
nedopMaluy NpyKUHbI, KOJIMYECTBO TEIUIOTHI, a0COIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSS DHHEPrUs HI€aIbHOIO
OJIHOATOMHOTI'O Ta3a, padoTa UACAIBHOIO I'a3a, OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa, KIIJl naeanbHOro TEMiaoBOrO JIBUTATEN; JIEKTPUUYECKOE IOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO MOJISA, HAPSKEHHOCTD 0JII TOYEYHOIO
3aps/a WM 3apsHKEHHOTO Iapa B BAKyyMe€ M B JAMDJIEKTPUKE, MOTEHIAAI
IEKTPOCTATUYECKOTO MOJIS, PA3HOCTh MOTEHUHUAJIOB, AJIEKTPOIBHKYILAS
CWJIa, CHJIa TOKA, HapPsHKEHHE, MOLIHOCTh TOKA, AJIEKTpUYEcKasi EMKOCTb
IUIOCKOTO  KOHAEHCaTopa,  CONpPOTUBIEHUE  ydacTKa  Lemu ¢
IIOCJIEIOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
IEKTPUYECKOTO MOJIS KOHAEHCATOPa,;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE JIBJKEHHE, TEIUIOBOE [IB)KCHHE 4YacTHI] BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEeHUE, nuddys3us, ucrnapeHue,
KHUIICHUE U KOHJECHCAIs, IUIABJICHUE U KPUCTAUIN3aLUsl, HAlIPaBICHHOCTD
TEIJIONEePENauM, ICKTPU3ALUs TeJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsSKEHHOTO TPOBOIHUKA;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYTOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
buznueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
NOTPENIHOCTE  W3MEPEHUH, JelaTb  BBIBOABI IO  PE3yJbTaTam
UCCJIeI0BAHNUS;

IPOBOANTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OILICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl W J€laTh BBIBOJ O CTaTyce MPEIIOKEHHOU
TUIIOTE3BI;

coOJIr01aTh MpaBuiia 6€30MacHOro Tpy/1a MpU IPOBEICHUN UCCIIEI0BAHNIN B
paMKax  y4yeOHOro  B3KCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM NEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
(¢u3nyecKoil MOJEIbI0: Ha OCHOBaHUM aHalIM3a yCJIOBUS OOOCHOBBIBATH



BEIOOp (U3MYECKOW MOJENH, OTBEYAMIIeH TpeOoBaHUSAM 3a1adH,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U IMOCTYJIATHI (PU3UIECKUX
TEOpH TPU HMCIOJH30BAaHUM MATEeMaTHYECKUX METOJOB PEIICHUS 3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOIYYEHHBIX
pE3yNbTATOB;

permarh KadeCTBEHHBIC 3aJadd, TPeOyromue TPUMEHEHUS 3HAHWN W3
Pa3HbIX pa3leioB Kypca PU3MUKH, a TAK)KE UHTETpallii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl Ha U3yUYEeHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

WCITOJI30BAaTh TEOPETUUYCCKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYyOCIKHBIX YIEHBIX -(DU3HUKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OICHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
NESATETbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MUYECKHUMHU TIPOIEeCcCaMu, C
MO3UIINHI SKOJIOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATILHOM
MIPUPOOTIOIL30BAHNN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU JTOCTHKCHHM
HAyKW W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBA;

MPUMEHSTh pa3udHble CrocoObl paboThl ¢ MHboOpManuel Ghu3nIecKoro
CONCp)KaHUSI C  WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTUM JUIsI TIOMCKA, TEPepadOTKH U TpPEeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOM WH(MOPMAIUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUN
uH(OpMaIUHU, TONYYCHHOW W3 Pa3JUYHBIX HCTOYHHKOB, KPUTHYECKH
aHANMM3UPOBAaTh  TOJIy9aeMyr0  HWH(GOpPMAIMI0O ¥  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIONIMXCS 3HAHWUW, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIINH;

MPOSIBIISIT OpraHU3aIMOHHBIC u MO03HABATEIILHbIE yMEHUS
CaMOCTOSATEIILHOTO MPUOOPETCHUSI HOBBIX 3HAHWH B TIPOIIECCE BHITIOJTHEHUS
MIPOCKTHBIX M YI4ECOHO-HUCCIIEA0BATEIbCKUX PadoT;

paboTaTh B TPyNIE C HWCIOIHCHUEM Pa3JIMYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATILHO PACTIPEACHISTh NEATeIbHOCTh
B HECTAHJAPTHBIX CUTYalHUsIX, aJ€KBaTHO OIICHWBATH BKJIAQJ KaXKIOTO W3
YYaCTHUKOB TPYIMIIbI B PEIICHUE PAaCCMATPUBAEMON MTPOOIIEMBI;
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPO1bI
11 q . 4 Bubnnoteka LOK
' AYHHBI METOAL HOSHATIA HPHPOZAH https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 4
Pa3zpen 2. MEXAHUKA
Bubnanoteka LLIOK
2.1 Kunemarnia 10 1 https://m.edsoo.ru/7f41bf72
Bubnanoteka LLOK
2.2 Junamika 10 https://m.edsoo.ru/7f41bf72
Bubnanoteka LLOK
2. ¢ 1
3 Cratuka TBEpaOTO TeNa S https://m.edsoo.ru/7f41bf72
24 3 8 1 Bubnunoteka LOK
. AKOHBI COXpaHEHUSI B MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no paszneny 33

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJAUHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHN

15

Bubnnoteka LLOK
https://m.edsoo.ru/7f41bf72

3.2 Tepmonnnamuka. TemioBbIe MaIIMHBI.

15

Bubnnoteka LOK
https://m.edsoo.ru/7f41bf72




Arperatsble cocTosiHUS BelecTBa. da3oBbie

Bubnnoteka LOK

3.3 HIEPEXOIBI 10 https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 40
Paznen 4. JIEKTPOIUHAMUKA
4.1 DIEKTpUIeCcKoe MoJe 20 E;ig:j:}ii%iu 1764172
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 20 E;(:; :j;f:;ioolj(ru 176416572
4.3 Toku B pa3IMYHBIX Cpeaax 6 bubnnorexa LIOK
https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 46
Pa3znen 5. PUSHUECKHUM TPAKTUKYM
51 Pu3NUeCcKuil TPAKTUKYM 10 10 E':Itil;:(;:.zzls-lo?.(ru /76416572
Wroro mo paszneny 10
PesepBHOE Bpems 3 Bubnuarexa LOK
https://m.edsoo.ru/7f41bf72
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®dusmka — pyHAaMeHTalIbHas HayKa O
npupoae. HaydHblil MeTOX TO3HAHUS U
METO/IBI HCCIIEIOBAHUS (PU3UIECKUX
SIBJICHUU.

OKCIEpUMEHT U TEOpUs B IPOLIECCE
no3HaHus npupoasl. Habmoaenue u
AKCIIEPUMEHT B (pU3HKeE.

Crioco6b! u3MepeHus (PU3NIECKUX
BeIMYMH. AOCOJIIOTHAS U OTHOCHUTENbHAS
HOTPEIIHOCTH U3MEpEeHU pruznueckux
BEJIMYMH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B pOpMHUPOBAHUHN COBPEMEHHOMN
HAY4YHOI KapTHHBI MUpPa, B IPAKTUYECKOM
JEATEILHOCTH JIFOIEH.

01.09.2023

01.09.2023

05.09.2023

05.09.2023

Mexanundeckoe aBmkeHne. CucreMma
orcyeTa. OTHOCHUTEIBHOCTD
MeXaHU4ecKoro ABuxkeHus. [Ipsmas u
oOpaTHas 3a/1a4il MEXaHUKHU

08.09.2023

Pannyc-BexkTop MarepuaibHON TOYKH, €r0
MPOEKIIMU Ha OCU KOOPAHMHAT.

08.09.2023




Tpaekropust. [lepemenienue. CkopocTb.
WX nmpoekuuu Ha OCH KOOPAHMHAT.

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'paduueckoe onrcanme paBHOMEPHOTO
MNPSIMOJIMHEHHOTO IBUYKCHHUSI.

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Pemenue 3amau.

HepaBaomepHoe aBrxeHue. MrooBeHHast
cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM.

12.09.2023

12.09.2023

15.09.2023

10

I'paduueckoe onucanue npsIMOINHEHRHOTO
JBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM.

19.09.2023

11

12

13

14

CBoOoaHOE MmajieHue. Y CKopeHue
¢BOOOIHOTO MaJEHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpauKu.

JIBi>keHue Tena, OpoIIeHHOro MO/ YoM
K TOPU30HTY.

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHENHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
YCKOPEHHE.

KonTpomnpHas pabota mo Teme
"Kunemaruka'".

19.09.2023

22.09.2023

22.09.2023

26.09.2023

15

Ilepsiif 3akoH HproToHa. MHEpnanbHbIe
cuctemsl oTcyéTa. [TpuHnmn

26.09.2023




oTHocuTebHOCTH ["anuies.
HewnHeprinaabHbIE CHCTEMBI OTCUETA.

Cuna. PaBHonelicTByromas cuna. Bropoit

16 3akoH HeroTona. Macca. 29.09.2023

17 B3aumoneiictue ten. Tperuil 3aKkoH 03.10.2023
HprotoHa.

18 [MpuanMn cynepro3uiuu cui. Pemenue 03.10.2023
3a/1a4 Ha IpUMEHeHHe 3akoHOB HpioToHa.
3aKOH BCEMUPHOIO TATOTEHUS.

19 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U 06.10.2023
WHEPTHOW MAacCChlI.

20 Cuna TsKeCTH M YCKOpeHHe CBOOOAHOTO 06.10.2023
NaJCHUS.
JIBrkeHEe HEOSCHBIX TE H UX

21 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas 10.10.2023
KOCMHUYecKasi CkopocThb. 3akoHbl Keruiepa.

22 Cuna ynpyroctu. 3akoH ['yka. Bec tena. 10.10.2023
Cuna tpenus. [Ipupona u BUIBI cun

23 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C 13.10.2023
YUETOM CHITBI COTIPOTHBIICHUS CPEJIBI.

24 Jasnenue. ' mapocraTrueckoe 1aBIeHUE. 13.10.2023
Cuna Apxumena.
AOCOJIFOTHO TBEPJIOE TEIIO.

25 [TocTymarensHOE U BpalaTeIbHOE 17.10.2023
JIBMKCHHE TBEPAOTO Tea.

26 MOMEHT CHJIBI OTHOCUTENHEHO OCU 17.10.2023

BpaieHus. [1neqo cuibl.




27

CrnosxeHue cuil, IpUI0KEHHBIX K
TBepAoMy Teiy. LlenTp Tsokectu Tena.
YcnoBus paBHOBECHS TBEPIOTO Tea.
Bunbt paBHOBeCHSL.

20.10.2023

28

29

30

Pemenue 3amau.

KoHntposbhas padota mo teme "J{uHamuka.

CraTtuka TBepaoro Tena'.

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TOYKH, CUCTCMbI
MAaTCpPHAJIbHBIX TOYCK. HeHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa
O ABMIKCHHUHU LICHTPA MaCC.

20.10.2023

24.10.2023

24.10.2023

31

I/IMHYJIBC CHJIbl 1 UBMCHCHUEC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE JABUKCHUC.

27.10.2023

32

MoOMEHT nMITysIbca MaTEPUAIIBHON TOYKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
MMITYJIbCA B IIEHTPAJIbHBIX MOJISX.
Pemenue 3amau.

27.10.2023

33

Pabora cuibl Ha MajOM U Ha KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpEICTaBICHHUE padOTHI CUIIBI. MOIIIHOCTH
CHUJIBI.

07.11.2023

34

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepualibHOMN TOUKH. [loTeHIIManbHbBIE U
HenoTeHUuanbHble cuiibl. [loTeHnnanbHas
SHEPrusl.

07.11.2023




Bropast kocMuueckas ckopocTs. TpeTbs
KocMHYecKast CKopocTb. CBsI3b paboThI
HEMOTEHIUAIBHBIX CUJI C U3MEHEHUEM

35 . 10.11.2023
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHMSI MEXaHUYECKOM
SHEPTHH.
VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

36 VYpaBuenue bepHymu 115 naeanbHOU 10.11.2023
JKHUJIKOCTH.

37 KoHnTponpHas padora HOHTeMe "3aKOHBI 14.11.2023
COXPAHCHHS B MEXaHHUKE
PazButHe npeacraBiaeHuit o mpupoie

38 term10Thl. OcHOBHBIC nojiokeHuss MKT. 14.11.2023
Huddysus. bpoyHoBckoe ABMKEHHUE.
Crpoenue ra3000pa3HbIX, )KUIKUX U

39 TBEPABIX TeJ. XapaKkTep ABUKECHUS U 17.11.2023
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA.
Macca u pazMepsl MOJIEKYI (ATOMOB).

40 KomnuectBo BemecTBa. [locTosunas 17.11.2023
ABorazpo.

41 Temmnepatypa. TerioBoe paBHOBECHE. 91.11.2023
[IIxana [enbcus.

42 Pemenue 3amau. 21.11.2023

43 W neanpHelii ra3. I'a3oBbIe 3aKOHLI. 24.11.2023

44 VYpaBuenue Menneneesa-KnaneiipoHna. 94.11.2023
Pemenne 3amau.

45 AOcomoTHas Temneparypa. 3akoH 98.11.2023

JlanpTOHA.




46

I/I30Hp0ueccm B UACAJIbHOM ra3€ €
IIOCTOAHHBIM KOJIMYECTBOM BE€IICCTBA.

28.11.2023

47

48

I'paduueckoe npeacraBieHue
U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
u3obapa.

OcnoBHoe ypaBHeHue MKT.

01.12.2023

01.12.2023

49

Pemenue 3amau.

05.12.2023

50

CBs13b a0COIIOTHOI TemnepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEM
KMHETUYECKOU dHEeprueun
MOCTYNATEIbHOr0 TEIJIOBOIO ABM)KEHUS €€
YaCTHIL.

05.12.2023

51

52

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110
teme "OcuoBst MKT".

KonrtponbHas padora no reme "OCHOBBI
MKT".

08.12.2023

08.12.2023

53

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycinoBul 1 T/ cuctemsl.
BremHue 1 BHyTpEeHHNE ITapaMeTpBl.
[Tapamerpe! T/] cuctemsl Kak cpegHue
3HAYCHUS BEJIUMYMH, OIUCHIBAIOLINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE.

12.12.2023

54

Hynesoe Hauano TepMOAMHAMUKH.
Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

12.12.2023

55

Mogens naeaabHOro ra3a B
TEPMOJMHAMUKE. Y CJIOBHUSI TPUMEHUMOCTH
3TON MOJEIIH.

15.12.2023




56

Ypasuenne Menneneesa-Kianelipona u
BBIpa)KEHUE Il BHYTPEHHEN SHEPIuu.

15.12.2023

57

BeIpaxenue 111 BHyTpEHHEH SHEPTUU
OJIHOATOMHOT'O MI€aIbHOIO Irasa.
KBa3zucratudeckue u HeCTaTUYECKUE
IIPOLIECCHI.

19.12.2023

58

59

60

61

62

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.

Beraucnenue paboTsl o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepeaaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel snepruu T/l cuctemsl 6e3
copepiieHus pabotel. Konsekius,
TEIJIONPOBOHOCTb, U3JTyYEHHE.

KoangectBo TennoTel. TemioéMKocTh
Tea. Y IeIbHas U MOJIsIpHas
TEMIOEMKOCTH BellleCTBa. Y ieJbHas
TEIUIOTa CropaHus TormBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPH TCILJIONCpEaaucC.

[TonsiTre 06 agnabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU.
KonudecTBo TemnoTe u paboTa Kak MepbI
W3MEHEHUs BHyTpeHHeM sHeprun T/1
CHCTEMBI.

Bropoii 3ak0H TepMOIMHAMUKY JIJIs
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpaTuMocTh MpUpPOAHBIX
MPOLIECCOB.

19.12.2023

22.12.2023

22.12.2023

26.12.2023

26.12.2023




63

[IpuHUMITBI AEACTBUS TEIIOBBIX MALIWH.
KIIJI. MakcumanbsHoe 3Hadenue KII/I.
[uxn Kapno. Pemenue 3amay.

29.12.2023

64

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIUIOBBIX ABUTaTeIEd. TeIuioBoe
3arps3HEHUE OKPYXKAIOLIEH CpeIbl

29.12.2023

65

66

Pemenue 3amau.

O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110
teme "Tepmonunamuka. TernnoBbie
MAaIITuHE!"

09.01.2024

09.01.2024

67

KonTtponpsHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MalTuHbL".

12.01.2024

68

69

[TapooGpa3oBaHre U KOHIEHCAITUS.
Hcnapenue u kutieHue. Y aenbHas TemioTa
napooOpa3oBaHus

HacpineHHbIE M HEHACBIIIEHHBIE MapBhl.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUsI HACBIILIEHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTD OT
00BEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIEpaTypbl KUIIEHUS OT JAaBJICHUS B
KUJKOCTH.

12.01.2024

16.01.2024

70

71

Brnaxxnocts Bo3myxa. AGCOTIOTHASA U
OTHOCHUTEIIbHAs BIAXKHOCTH. Pemenue
3ajad.

TBépnoe teno. Kpucramimueckue n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
kpucrauios. [Iinasinenue u

16.01.2024

19.01.2024




KpUcCTauIM3anus. Y ienbHast TerioTa
miaBiaeHus. Cyomumanus.

72

73

74

Hedopmaruu TBEpaOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUAKOCTEN U
TBEPABIX Tel. AHTAPMOHHU3M TETIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA.

[TpeoOpaszoBanue 3HEprun B Pa3zoBbIX

nepexojax. Y paBHEHHE TEIIJIOBOTO
Oananca. Pemenue 3amau.

19.01.2024

23.01.2024

23.01.2024

75

[IoBepXHOCTHOE HaATSKEHUE.
Kanumnsapuele siBnenus. /laBinenue noa
VCKPUBJICHHOU ITOBEPXHOCTBIO JKUIKOCTH.
®opmyna Jlamnaca.

26.01.2024

76
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TeMe "ArperaTHble COCTOSTHHUS BEIIECTBA.
®dazoBble IEpexoan".

26.01.2024

77

78

79

KonTponbHas padbora no teme
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®da3oBbIe IEPEXObI".

DneKTpu3anus Tei U e€ MpOosiBICHUSI.
DnekTpuueckuii 3apsia. /[Ba Buna
3NIEKTPUYECKUX 3apsaa0B. [IpoBogHUKH,
JTADJIEKTPUKHA U MOTYTIPOBOIHUKH.
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aK0H COXpaHEHUsl ANEKTPUIECKOTO
3apsaa.

30.01.2024

30.01.2024

02.02.2024




80

B3anmopenicTeue 3apsanoB. Toueynsle
3apsiabl. 3akoH Kynona. Pemenue 3anay.

02.02.2024

81

Onektpuueckoe nose. Ero neiictBue Ha
aneKTpudeckue 3apsaasl. Hanpssk€HHOCTD
anekTpuyeckoro noJs. [TpoOusrii 3apsi.
JInHuy HanPsKEHHOCTH DJIEKTPUYECKOTO
nosisi. OMHOPOJHOE AIIEKTPUYECKOE TIOJIE.

06.02.2024

82

83

84

[ToTeHIManbHOCTh JIEKTPOCTATUUECKOTO
1moas. Pa3HoOCTh ITOTEHIINAJIOB B
HaIpsKEHUE.

[ToTeHmanpHas YHEPTUS 3apsiia B
3JIEKTpOCTaTHUeCKOM MoJie. [lorennman
AIEKTPOCTATUYECKOTO TOJISI.

CBs13b HAPSHKEHHOCTH TOJISL U PA3HOCTHU

MMOTCHIUAJIOB AJIA 3JICKTPOCTATUYCCKOTO
I1OJIA.

06.02.2024

09.02.2024

09.02.2024

85

Pemenue 3agau.

13.02.2024

86

87

88

[IpuHUMIT CyNepIO3UIIUH SIIEKTPUUECKUX
noneu. Pemenne 3amauy.

[Tone Toueunoro 3apsna. [lone
paBHOMEpPHO 3apspkeHHOM chepsl. [Tone
PaBHOMEPHO 3apSHKEHHOTO M0 00bEMY
mapa. [lone paBHOMEpHO 3apsKEHHOMN
0OECKOHEYHOH IIJTIOCKOCTH.

HpOBO,Z[HI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.

Ycaopue PaBHOBCCHUS 3apA0B.

13.02.2024

16.02.2024

16.02.2024

89

JIMdIeKTpUKY ¥ OJTYIPOBOAHUKY B
3IEKTPOCTATUYECKOM I10JI€.

20.02.2024




Konpnencarop. D1neKkTpoéMKOCTh

90 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO 20.02.2024
KOHJICHCATOpa
[TapannensHOE coequHEHNE

91 KoHJIeHcaTopoB. [locnenoBarensHoe 27.02.2024
COCTMHEHUE KOHJICHCATOPOB.

92 DHeprus 3apsyKEHHOI0 KOHJIEHCATopA. 27.02.2024

93 Pemenue 3amau. 05.03.2024

94 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B 05.03.2024
OJIHOPOJTHOM JJISKTPUIECKOM TI0JIe

95 Pemenue 3amau. 07.03.2024

96 O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110 07.03.2024
TeMe "DnekTpuyeckoe nosue"

97 KonTponbHas pabota mo Teme 12.03.2024
"DnexkTpuueckoe mnosie"
Cuia Toka. [TocTossHHBIN TOK. Y CIOBHS

98 CyILIECTBOBaHUS TOCTOSIHHOTO 12.03.2024
AIEKTPUYECKOTO TOKA.

99 Ucrounmku Toka. Hampsixenue u 3/1C. 15.03.2024

100 3akoH OMa 11 y4acTKa LEeMH. 15.03.2024
DNEKTPUUECKOe COMTPOTUBIICHHE.
3aBUCHUMOCTh COITPOTUBIICHHS
OJIHOPOJHOTO TIPOBOJHUKA OT €T0 JITHHBI U

101 JIOIA U TTOTIEPEYHOTO CEUCHHUSI. 21.03.2024
Y enbHOe COMPOTUBIICHHUE BEIIECTBA.
Pemenue 3anau.

102 [TocnenoBarenpHOE, TapaIeTbLHOE, 91.03.2024

CMCHIAHHOC COCAMHCHUC TPOBOAHHUKOB.




Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX

103 1 19.03.2024
nenei. [IpaBuna Kupxroga

104 Pemenue 3amau. 1 19.03.2024

105 PaboTa snekrpruyeckoro Toka. 3aKoH 1 99 03.2024
Joxoynsa —Jlenua.

106 Pemrenne 3agau. 1 22.03.2024
MOITHOCTP JEKTPUUYECKOTO TOKA.

107 TemnoBast MOIIIHOCTB, BbIIEIIEMas Ha 1 02.04.2024
pesucrope.

108 Pemenue 3amau. 1 02.04.2024

109 O/1C u BHyTpEeHHEE CONPOTUBIICHNUE 1 05.04.2024
HCTOYHHUKA TOKA.

110 3akoH Oma ,I[J'IiI MOJTHOM (3aMKHYTOI) 1 09.04.2024
AIEKTPUUYECKON LIETIH.

111 Pemenne 3amau. 1 09.04.2024

112 MoIHOCTh HCTOYHHKA TOKA. 1 12.04.2024

113 Kopotkoe 3ambikanue. Pemenue 3amau. 1 12.04.2024

114 Konnencarop B 11enu nNocTOSHHOTO TOKA. 1 16.04.2024

115 Permienne 3az[ai{ 1o T"eMe ITocTosHHBIH 1 16.04.2024
AIIEKTPUYECKUH TOK".

116 0O00011eHne n CI/ICTeMaTI/I?,aHI/ISI 3H{iHI/II/I 10 1 10.04.2024
TeMme "TloCTOSIHHBIN ANEKTPUYECKU TOK".

117 KOHTpOJ'IBHaSi pabota o TeMev 1 10.04.2024
"[TocTOAHHBIN NEKTPUUECKUH TOK'".
DneKTpuueckas MpoBOANMOCTh

118 Pa3IUYHBIX BELIECTB. DIIEKTPUUECKUI TOK 1 23.04.2024

B MeTayax. CBepXNnpoBOIUMOCTb.




119

DIIEKTPUUYECKHI TOK B pacTBOpax U
pacruiaBax 3JIEKTPOJMTOB. 3aKOHBI
®dapanest 151 DJIEKTPOIIU3A.

23.04.2024

120

121

DnekTpuueckuil Tok B razax. [lnazma.

DJIEKTPUUYECKUHN TOK B BAKyyMe.
Bakyymubie npuOopsl.

23.04.2024

26.04.2024

122

DNEKTPUUECKUN TOK B MOIYIPOBOAHUKAX.

26.04.2024

123

124

[TomynpoBOIHUKOBBIE IPUOOPHL.

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HM3y4eHre HepaBHOMEPHOTO JBUKEHHUS C
LIEJIbIO OIIPENIETICHHUSI MTHOBEHHOMN
ckopoctu".

03.05.2024

03.05.2024

125

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM IJIOCKOCTH" .

07.05.2024

126

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3ydyeHue qBUKEHUS Tea, OPOIIEHHOTO
TOPU30HTAJIBHO".

07.05.2024

127

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"IIpoBepka runoTe3sl 0 HE3aBUCUMOCTH

BPEMEHHU JIBUKEHUS OpycKa 10 HaKJIOHHOM

MJIOCKOCTH Ha 33JIaHHOE PACCTOSIHUE OT
€ro mMaccel'".

14.05.2024

128

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3yueHne NBUKEHUS CHCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes3
n€rkuit 010K".

14.05.2024




129

Pu3N4eCKu IPAKTUKYM 110 TEME
"Nzmepenue kodddumreHTa TpeHus mno
BEJIMYMHE YIII0BOTO KO3 duiimenrta
3aBucumoct FTp(N)" .

17.05.2024

130

Du3N4eCKU IPAKTUKYM 110 TEME
"HccnenoBaHue ycloBU paBHOBECHUS
TBEPJIOTO TeJla, UMEIOLIETo OCh BpaleHus"

17.05.2024

131

132

133

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHoi TernaoéMkoctu"

"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl MapoB B
oMeleHun".

Ou3nyecKuil MPakTUKYM IO TEME
"UccnegoBanue CMEMIaHHOTO COEIUHEHUS
pe3ucTopoB".

21.05.2024

21.05.2024

24.05.2024

134

Peseprubiit ypok. O60011eHIE U
cucTeMaTu3alus 3Hanui 3a kype 10
KJ1acca.

24.05.2024

135

136

Peseprubiil ypok. O60011eHIE U
cucTeMaTu3alus 3Hanui 3a Kkype 10
kiacca. ['o0Bast KOHTpOJIbHAS paboTa.
PesepBHelit ypok. O6001ICHNE 1

cucreMarusanus 3HaHui 3a kypce 10
KJiacca.

OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

136

10

28.05.2024

28.05.2024




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka 10 knacc (6a30BbIN U yriyOseHHBIN ypoBHH)/ Mskuiies I'. 4., ByxoBiies

b.b., Corckuii H.H. - M.: IIpocBenieHue

METOIANYECKHUE MATEPHUAJIbBI V1A YUUTEJIA

®uzuka. 10 knacc. [IpodunbHeiil ypoBeHb.: KOHTpOIbHBIE U TPOBEPOUYHBIC
paboTHI.

®wusuka 10 kmacc. JlaboparopHbsie U KOHTPOJIbHBIE paboThl. AcTaxoBa T.B.

HN3natenpcTBO «JInieiny.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka I{OK.

O6pazoBatenbHbIe pecypchl caiita "Pemy EI'D" OUTIN.






